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Key Planning Partners 

•  USACE and FEMA 

•  Washington State Emergency Management 
Division (WSEMD) 

•  King County (Emergency Operations and Flood 
Warning Center) 

•  Cities (Auburn, Kent, Renton, and Tukwila) 

•  NWS (HDQTRS, WR, WFO Seattle and NWRFC) 
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An Urgent Community Need: 
Lead Time 

•  Staging equipment and 
supplies (up to 10 days) 

•  Evacuation of facilities 
(up to 5 days) 

•  Minimum of 3 days for 
most activities 



Request: 

The Northwest River Forecast Center, Seattle Weather 
Forecast Office, and USACE – Seattle District, initiated a 
collaborative project to establish 24-hour Forecast 
Precipitation Thresholds with probability information that 
could be linked to three different long-lead Flood Concern 
Levels (Minimal, Low, Moderate) on the Green River. 
 

“We need Macro Level Trigger Points (Minimal, Low, Moderate 
concern) for Long-Lead Flood Response Activities for the 
Green River Basin.”  From a 2 November 2009, Trigger Point development 
meeting 

Action: 



 
 
 
   Utilize the National Weather Service River Forecast System to simulate 

an ensemble of Howard Hanson Reservoir inflow peaks 
  Vary the  24-hour precipitation totals from 1 to 10 inches 
  Use average “1st of month” soil moisture and snow conditions from Oct-Mar 
 

  Develop Peak Inflow versus 24 hour Precipitation Relationships for each 
set of model state conditions 

 
  Extract Precipitation values corresponding to Peak Inflow Risk 

Thresholds provided by USACE-Seattle District (23,000 and 26,500 kfs) 
 
  Link the Precipitation Thresholds to the corresponding Green River 

Emergency Response Activation Levels 
 
  Provide information that would communicate probabilities of reaching the 

derived threshold levels for each day of the forecast 

Analysis Method  
(NWRFC and USACE) 



Note:  Peak Inflow 
simulations are 
very sensitive to 
antecedent state 
conditions (soil 
moisture and 
snow). 

Peak Inflow vs 24-hr Precipitation 



Peak Inflow vs 24-hr Precipitation 
(Shading denotes USACE-Seattle Derived Flood Risk Levels) 
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Note:  24-hr 
Precip Thresholds 
are extracted at 
the intersections 
of the peak inflow 
curves and the 
Corps provided 
inflow thresholds. 



> 6.0 

< 4.0 

Suggested 

Results and Recommendation 



AGREEMENT 
•  The joint analysis (USACE and NWS) supports using two thresholds for 

24-hour rainfall on west slopes of the central Cascades:  

•  4 inches in 24 hours 

•  6 inches in 24 hours 

•  Level 1:  No recognized risk of exceeding 4 inches in a 24-h period from 
day 3 through day 5 

•  Level 2:  A perceived risk of having an event produce between 4 and 6 
inches of rain in a 24-h period from day 3 through day 5 

•  Level 3:  A perceived risk of having an event produce more than 6 inches 
of rain in a 24-h period from day 3 through day 5 

•  The alert level to be determined and provided by NWS Seattle to key 
partners - updated at least twice per day.  General weather pattern will 
also play a factor. 



NWS GUIDANCE AND 
IMPLEMENTATION 

•  The objective thresholds allowed the NWS HPC and EMC to 
develop the specific guidance products in support of the 
forecast process 

•  A forecaster GUI was developed by local SOO to address 
forecaster workload  

•  Twice-daily email alerts were issued to EMs and partners 
alerting them to any developing risk in the 3 to 5 day period 

•  The alert levels were integrated into each involved agency’s 
operation plan ensuring a coordinated response 



HPC and EMC customized PQPF  
•  24-h PQPF (4”/24h and 6”/24h, 0 to 7 d days) 

•  We also have GEFS guidance out to 15 days 
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Feedback from Dr. Dennis Hunsinger, 
Acting Regional Administrator, FEMA:   
 
 

"This work represents the very best of what can 
happen when we all work together collaboratively 
with our partners." 



Summary 

•  A balance between the state of weather and 
water forecasting science and user needs 

•  Excellent collaboration -- A learning process 

•  The NWS needs an established mechanism to 
recognize similar, critical challenges.  Some kind 
of Rapid Response process for DSS efforts. 

•  The system wasn’t challenged last year…we 
were lucky.  This year messaging will be critical. 


